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@ Phanmaceutical composition having a cicatrising effect 



@ A phamnaceutical composition showing a cicatrising effect comprising the enzyme catalase as a 
therapeutic active agent and a pharmaceutically compatible vehicle under the fonn of gel is disclosed. 
The composition may also contain the antibiotic gentamicin. The composition finds use in the 
cicatrisation of ulcers, wounds and bums. 
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Th present invention refers to a phamnaceutical composition liaving a cicatrising effect which comprises 
as an active agent a therapeutically effective quantity of catalase and a phamnaceutically compatible vehicle 
In the form of a gel. 

5 Prior Art 

The problem of restoring the Integrity of the skin after a wide variety of traumatisms is one with which any 
doctor is frequently faced. In spite of the fact that these traumatisms are often easily cured, there is a possibility 
of complications arising, depending on the site of the wound, on the patient in question, on any possible rein- 
to fection and on difTicuIty in cicatrisation. 

Among the many remedies for said traumatisms is known to the state of the art the use of substances capH 
able of promoting and aiding cicatrisation of the wound which caused the break in skin continuity, by means 
of stimulation of the proliferation of collagen. 

Among those known to the state of the art, particular mention must be made of catalase. an enzyme found 
15 in all biological cells, which catalyses the decomposition of hydrogen peroxide in oxygen and water according 
to the following fonmula:: 

2H2O2 2H2O + O2 

The mechanism of action of catalase is substantially connected to the oxygen fonmed. which has a dual 
function: on the one hand it reaches the wounded tissues, stimulates their metat>olism and local vascularisation, 
20 improving trophism and rendering cicatrisation easier, on the other hand, oxygen is active in preventing the 
survival of anaerobic bacteria, that is to say by blocking their vital functions. To this group belong the bacteria 
of the species Propioni-bacterium. which are already to be found on the normal skin, and other species, which 
can enter the wound, and which above all are extremely difficult to eradicate using common antibiotic treat- 
ments. 

25 In spite of fact that the use of catalase as a cicatrising agent is known to the state of the art. a number of 

problems have arisen to prevent its use on an industrial level. The most important of these is the lability of catal- 
ase and the difHculty found in handling it. In the prior art is described a powder formulation, which is held to be 
the bestfor preventing or delaying degradation of the catalase: this formulation was distributed using an aerosol 
spray which also had the function of avoiding contact with the air, which causes disactivation of the enzyme. 

30 However, it has been found that this formulation also shows problems in application. 

Among these, the main ones are: 

1) the difficulty in using nebulising gasses obtained from mixtures of dichlorodrfluoromethane and tetraf- 
luorodichloroethane because of their repercussions on the ozone layer 

2) obstruction of the distribution system caused by the particles of powder; 

35 3) the strong sense of cold caused by the propellant gas when sprayed onto the wound, which is rendered 

even more unpleasant because used in an inflamed area; 

4) the difficulty in estimating the exact quantity of the dose sprayed; 

5) the formation of a crust consequent to the application of a powder preparation, which renders the under- 
lying layers of the wound impermeable to treatment, and which nullifies, or greatly reduces, the positive 

40 effects of the substance applied. 

It has now been suprisingly found that the use of a catalase-based formulation in a gel vehicle makes it 
possible to overcome the problems found in the prior art. 

Subject of the invention 

45 

Subject of the present invention is therefore a pharmaceutical composition having a cicatrising effect, conrh 
prising as an active agent a therapeutically effective amount of catalase together with a pharmaceutically conrv 
patible vehicle, characterised by the fact that said vehicle is present in the fonm of a gel. 

Administration of catalase by means of a watery gel, as a topical preparation, shows several advantages. 
50 among which the following can be mentioned: 

1) as it is extremely rich in water, the gel allows transport of hydrosoluble substances and, due to the slow 
evaporation of the water content, enables the skin wounds to be reabsorbed slowly without excessive de- 
hydration of the epidermis; 

2) thanks to tiie presence of a polymer which holds back water, evaporation is extremely slow, so that a 
55 good distribution of active principl / xcipients/skin is guaranteed and maintained over a period of tim ; 

3) th fomnulatlon is xtremely stable, this being an element of great importance for a d licat substance 
such as catalas . 

The addition to the fonmulation containing catalase in a gel vehicle of a wide-spectrum antibiotic, such as 
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gentamicin, also makes it possible to improv the kinetics of cicatrisatton, coupling to the cicatrising eff ct of 
catalase the sterilising capacity typical of gentamicin e, which is a bactericide for most Gram positive and Gram 
negative germs. 

Because of the low stability of catalase in air, it is important to minimise or eliminate altogether any oxy- 
5 gen-catalase contacts, which would cause oxydation and, therefore, disactivation of the enzyme. For this pur- 
pose it has been shown to be particulariy advantageous the use of tubes commercially known as Precitubs 
(manufactured by the firm Tut>opak of Tortona), which are small polyethylene tubes which mount a Valois dis- 
tribution pump without air inlet. An advantage given by the use of these tubes is that of making possible the 
distribution of a known quantity of the product to be consumed. However, the use of the above indicated tubes 
10 should not be considered to limit the scope of the present invention, as the composition can also be applied 
by means of dosers/distributors known to the state of the art. 

From an applicative point of view, furthenmore, the get fonmulation is extremely useful, because: 

- it disperses the active principle very well: 

- avoids effects of maceration, occlusion and excessive dehydration with the formation of crusts, which 
IS Impede the cicatrisation of the wounded tissues and alter the regular trophism of the areas dose to the 

lesions; 

- it absorbs, because of its polimer content, exuded substances, thus contributing towards cleaning the 
wounds; 

- the fonmulation containing gentamicine, which is a bactericidal agent for the majority of Gram positive 
20 and Gram negative genms, makes possible the thorough and rapid sterilisation of infected wounds, exp- 
licating its beneficient effect above all where there are evident clinical and microbiological signs of the pre- 
sence of pathogenic bacteria. 

From a therapeutic point of view the product is indicated for use with ulcers, wounds and bums to facilitate 
the cleaning process (type containing antibiotic) and cicatrisation of wounds (type not containing antibiotic); to 
25 all this is constantly added the anti-anaerobic activity typical of catalase. which is a known oxydising agent. 

Particulariy preferred formulations of the pharmaceutical composition having a cicatrising effect according 
to the present invention are the following: 

30 Cicatrising formulation 

Catalase 

with reference to the total 
weight of the composition 
Propylenic glycol 
Propyl paraoxybenzoate 
Methyl paraoxybenzoate 
40 Sodium salt of acrylic acid 

and acrylamide copolymer 
Distilled water 

45 

Detergent formulation with antibiotic % weight 

Catalase 

Gentamicin 
^ Propylen glycol 

Methyl paraoxybenzoate 

Propyl paraoxybenzoate 
55 Sodium salt of acrylic acid 

and acrylamide copolymer 

Water 
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gentamtcin. also makes it possible to improv the kinetics of cicatiisatron, coupling to the cicatrising effect of 
catalase th sterilising capacity typical of gentamlctne, which is a bactericide for nnost Gram positiv and Gram 
negative germs. 

Because of the low stability of catalase in air, it is important to minimise or eliminate altogether any oxy- 
5 gen-catalase contacts, which would cause oxydation and, therefore, disactivab'on of the enzyme. For this pur- 
pose it has been shown to be particulariy advantageous the use of tubes commercially known as Precttubs 
(manufactured by the firm Tubopak of Tortona), which are small polyethylene tubes which mount a Valois dis- 
tribution pump without air inlet. An advantage given by the use of these tubes is that of making possible the 
distribution of a known quantity of the product to be consumed. However, the use of the above indicated tubes 
10 should not be considered to limit the scope of the present invention, as the composition can also be applied 
by means of dosers/distributors known to the state of the art. 

From an applicative point of view, furthenmore. the gel formulation is extremely useful, because: 

- it disperses the active principle very well: 

- avoids effects of maceration, occlusion and excessive dehydration with the formation of cmsts, which 
15 impede the cicatrisation of the wounded tissues and alter the regular trophism of the areas dose to the 

lesions; 

- it absorbs, because of its poltmer content, exuded substances, thus contributing towards cleaning the 
wounds; 

- the formulation containing gentamicine, which is a bactericidal agent for the majority of Gram positive 
20 and Gram negative genms, makes possible the thorough and rapid sterilisation of infected wounds, exp- 
licating its beneficient effect above all where there are evident clinical and microbiological signs of the pre- 
sence of pathogenic bacteria. 

From a therapeutic point of view the product is indicated for use with ulcers, wounds and bums to facilitate 
the cleaning process (type containing antibiotic) and cicatrisation of wounds (type not containing antibiotic); to 
25 all this is constantly added the anti-anaerobic activity typical of catalase, which is a known oxydising agent. 

Particulariy preferred formulations of the pharmaceutical composition having a cicatrising effect according 
to the present invention are the following: 
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Cicatrising formulation % by weight 

Catalase 0.2 - 0.3 

with reference to the total 
weight of the composition 
Propylenic glycol 
Propyl paraoxybenzoate 
Methyl paraoxybenzoate 
40 Sodium salt of acrylic acid 

and acrylamide copolymer 
Distilled water 93.0 - 95.0 

45 

Detergent formulation with antibiotic % y?y weight 

catalase 0*2 - 0.3 

Gentamicin 0.1 - 0.2 

^ Propyl en glycol 4.0 - 6.0 

Methyl paraoxybenzoate 0.02 - 0.03 

Propyl paraoxybenzoate 0.2 - 0.03 

55 Sodixun salt of acrylic acid 

and acrylamide copolymer 0.5 - 1.5 

Water 93.0 - 95.0 
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As r gards the starting products, it is preferred to use equine catalase at 2,850,000 Ul/g; but other types 
of catalase can also be advantageously used; the thickeners for the formation of the gel, gentamicin and th 
other vehicles are products well known to the state of the art 

In the following are listed two particularly preferred examples of compositions according to the present 
invention, with reference to 100 g of gel. 

Example 1 

Active principle 
Equine catalase 2,850,000 lU/g 

(I>ab. Zanoni, Milan) 800,000 lU 

Excipients 
Propylenic glycol 

(Romana Chimici, Anagni FR 5.0 g 

Pr opy 1 pa r a - oxy b en z oa t e 

(Fumagalli, Rome) 0.025 g 

Methyl para-oxybenzoate 

(Fumagalli, Rome) 0.02 5 g 

Sodium salt of acrylic acid 
and acrylamide copolymer 
(Hoechst Italiana, Rome) 0.5 g 

Distilled water to make up 100.0 g 

30 Example 2 

Active principles 
Equine catalase 2,850,000 lU/g 

(I>ab. Zanoni, Milan) 800,000 lU 

Gentamicin sulphate (CEM - MI) 0.166 g 



10 



15 



20 



25 



35 



40 



45 



50 



55 



Excipients 
Propylenic glycol 
(Romana Chimici, Anagni FR) 
Propyl para-oxybenzoate 
( Fumaga Hi, Rome ) 
Methyl p-oxybenzoate 
( Fumagal 1 i , Rome ) 
Sodium salt of acrylic acid 
and acrylcimide copolymer 
(Hoechst Italiana, Rome) 
Distilled water 



5.0 g 
0.025 g 
0.025 g 



1.0 g 
to make up 100.0 g 



Example of production of a phanmaceutical composition according to th present invention. 

The first phase consists in the weighing of an xact quantity of sterile distill d water, which will serve to 
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bring the final volume up to 100 ml. The two solutions described herebelow are then prepared. 

1. Propylenic glycol 5.0 g 
Methyl para-oxybenzoate 0.025 g 
Propyl para-oxybenzoate 0.025 g 

2. Equine catalase 2,850,000 lU/g 800,000 lU 
sterile distilled water 10,0 g 
Gentamicine sulphate (in the case of 

the version containing antibiotic) 0.166 g 

the solutions are added one after the other to the 
water, the mixture is then agitated to render it 
homogeneous; at this point the powder is added under strong 
stirring: 

Sodium salt of acrylic acid and 

acrylamide copolymer 1*0 9 

continuing to stir until it is completely dispersed and the 
product is homogeneous . 

The gel is then left under vacuum until all the air has been removed from the product, and then put into 
the dose dispensers ready for application. 



30 Claims 

1. Pharmaceutical composition having a cicatrising effect, comprising as an active agent a therapeutically 
effective amount of catalase together with a pharmaceutically compatible vehicle, characterised by the fact 
that said vehicle is present in gel form. 

35 

2. Composition according to claim 1. further comprising the antibiotic gentamicin or its pharmaceutically tol- 
lerable salts. 

3. Composition according to claim 1, comprising: 

40 

catalase 

propylenic glycol 
methyl paraoxybenzoate 
propyl paraoxybenzoate 
sodium salt of acrylic acid 
and acrylam ide copolymer 
so water 

all percentuals being with reference to the total weight of the composition. 

4. Composition according to claim 2, comprising: 



0.2 - 0.3 % 

4,0 - 6.0 % 

0.02 - 0.03 % 

0.02 - 0.03 % 

0.4 - 0.6 % 

93.0 - 95.0 % 
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and acrylamide copolymer 
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all percentuals being with reference to the total weight of the composition. 

Pharmaceutical composition as claimed in claims 1 to 4. characterised by the fact that the catalase 
employed is equine catalase. 
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